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(57) Abstract: 

PURPOSE: To miniaturize a LiTaG 3 and to obtain an 
excellent characteristic by specifying the ratio of the 
length and thickness of a UTa0 3 substrate. 

CONSTITUTION: The LiTa0 3 substrate 1 is made of a 
LiTa0 3 single crystal and formed as a strip and a 
vibration electrode 2 is formed respectively to the 
middle part of both major planes of the LiTa0 3 substrate 
1. Moreover, a lead electrode 3 prolonged respectively 
in the reverse direction from the vibration electrode 2 
toward the end of the UTa0 3 substrate 1 is formed and a 
terminal electrode 4 is formed respectively to the tip 
of the lead electrode 3. Assuming the length of the 
LiTa0 3 substrate 1 as L and the thickness as T, then 
the ratio L/T being the length of the thickness is 
selected to be (1.4±0.2)n, where (n) is a natural 
number. Then the spurious radiation in the band of the 
piezoelectric resonator is prevented, an excellent 
characteristic with high Qmm (mechanical Q) and a notch 
dip ratio or the like is obtained and the piezoelectric 
resonator is miniaturized. 
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Verification of Translation 



U.S. Patent Application No. 09/710,472 

Title of the Invention: 

PIEZOELECTRIC ELEMENT AND MOBILE 
COMMUNICATION DEVICE USING THE SAME 

I, Yumiko OKURA, professional patent translator, whose full post 
office address is IKEUCHI & SATO Patent Office, Umeda Plaza Building, 
Suite 401, 3 — 25, Nishitenma 4-Chome, Kitaku, Osaka— shi, Osaka 530- 
0047, Japan am the translator of the documents attached and I state that 
the following is a true translation from Japanese into English to the best of 
my knowledge and belief of JP 3-3514 A, page 72 bottom left col. line 11 — 
bottom right col. line 5. 

At Osaka, Japan 

Dated this January 12, 2001 



Signature of the translator 



Yumiko OKURA 
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[Page 72 bottom left col. line 11 - bottom right col. line 5] 

In the piezoelectric resonator shown in Fig. 1, when the length of the 
LiTa0 3 substrate 1 is expressed by L, the width by W, and the thickness by T, 
they are designed so that the following relationships are satisfied. 
The ratio of length to thickness U T = (1.4 ± 0.2) n 

[n is a natural number] 
The ratio of width to thickness W/ T = 1.5 to 2.0 
In this LiTa0 3 substrate 1, as shown in Fig. 2, the thickness direction, 
the longitudinal direction and the width direction are at angles of a, 0, y 
(Euler's angles) with respect to X-axis, Y-axis and Z-axis respectively, and a 
= 0° ± 1°, p = +57° ± 1° (clockwise). Accordingly, this LiTaO s substrate 1 
substantially is an X plate, in which the longer side direction generally 
corresponds to a cleavage plane of LiTaO s single crystal, and, therefore, can 
be processed easily and precisely. 
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